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PROBLEM TO BE SOLVED: To provide a power supply regulator in which fluctuation of a commercial 
power supply can be minimized when power Is turned on for an apparatus connected with the 
commercial power supply by increasing the inrush current of the apparatus gradually from a low level. 
SOLUTION: The power supply regulator incorporating a unit generating an inrush current temporarily 
upon power supply comprises load lamps 4, 5 being supplied with power from an AC commercial feede 
line 1 , switching elements 6, 7 connected in series with the load for the commercial feeder line 1 , a 
circuit 9 for detecting the zero-cross point of the AC commercial feeder line 1 , means for delivering a 
firing signal to the switching elements 6. 7 upon elapsing a predetermined time after a zero-cross point 
signal is detected through the zero-cross detection circuit 9, and an operating means for subtracting a 
predetermined amount from the time for firing the switching element after zero-cross point sequentially 
every half cycle. 
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PROBLEM TO BE SOLVED: To provide a power supply regulator in which 
fluctuation of a commercial power supply can be minimized when power is 
turned on for an apparatus connected with the commercial power supply by 
increasing the inrush current of the apparatus gradually from a low level. 
SOLUTION: The power supply regulator incorporating a unit generating an 
inrush current temporarily upon power supply comprises load lamps 4, 5 
being supplied with power from an AC commercial feeder line 1, switching 
elements 6, 7 connected in series with the load for the commercial feeder 
line 1 , a circuit 9 for detecting the zero-cross point of the AC commercial 
feeder line 1, means for delivering a firing signal to the switching elements 
6, 7 upon elapsing a predetermined time after a zero-cross point signal is 
detected through the zero-cross detection circuit 9, and an operating 
means for subtracting a predetermined amount from the time for firing the 
switching element after zero-cross point sequentially every half cycle. 




LEGAL STATUS 

[Date of request for examination] 23.04.2003 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 



http://wwl9.ipdljpo.go.jp/PAl/result/detail/main/wAAAYlaqpLDA4n 



3/26/2004 



Page 1 of 1 



* NOTICES * 

Japan Patent 0££ice is not responsible for any 
dazoages caused by tbe use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the power-source adjusting device of the device which equipped the interior with fee device which the rush 
current generates temporarily at tiie time of current supply Perform supply control for every half cycle of supply voltage 
from the first stage at the time of current supply, and the electrical-potential-difference supply time amount to a device 
is increased gradually in time sharing within each half cycle one by one from the early stages of current supply. The 
power-source adjusting device characterized by preparing in the power-source line entry of the device which has down- 
stream the device by which the rush current generates the current adjustment section which oppresses the current which 
flows to a power source at an external power to the predetermined value which is not ****** about effect at the time of 
current supply. 

[Claim 2] The electrical-potential-difference making-time gradual increase means for every half cycle of the supply 
voltage in said current adjustment section is a power-soxirce adjusting device according to claim 1 characterized by 
oppressing to the predetermined value which is not ****** about effect to an external power in the current which is 
made to increase gradually the electrical-potential-difference supply time amount to a device with progress of the 
current supply control for every half cycle toward the front from the termination of a half cycle , and flows to a power 
source . 

[Claim 3] The electrical-potential-difference making-time gradual increase means for every half cycle of the supply 
voltage in said current adjustment section is a power-source adjusting device according to claim 1 characterized by 
oppressing to the predetermined value which is not ****** about effect to an extemal power in the current which is 
made to increase gradually the electrical-potential-difference supply time amount to a device with progress of the 
current supply control for every half cycle toward back from the start edge of a half cycle, and flows to a power source. 
[Claim 4] Said time-sharing-time amount is a power-soxirce adjusting device according to claim 1 characterized by 
being 1 microsecond - 1ms. 

[Claim 5] In the power-source adjusting device of the device which equipped the interior with the device which the rush 
current generates temporarily at the time of current supply The load which receives supply of power from the power 
source of an altemating current, and the switching element connected with this load to this power source at the serial, 
The zero cross detector which detects the zero crossing point of the power source of this altemating current, and a 
means to send out an ignition signal from the zero crossing point signal detected by the zero cross detector to the above- 
mentioned switching element after predetermined time progress. The power-soxirce adjusting device characterized by 
providing an operation means by which only a predetermined value subtracts the firing time which ignites a switching 
element from a zero crossing point one by one for every half cycle. 

[Claim 6] The time amount to which only a predetermined value subtracts the firing time which ignites a switching 
element from a zero crossing point one by one for every half cycle is a power-source adjusting device according to 
claim 5 characterized by being the range for 1 microsecond - 1ms. 

[Claim 7] The device which the rush cxirrent generates temporarily at the time of current supply is a power-source 
adjusting device according to claim 1 or 5 characterized by being a copying machine possessing a heat anchorage 
device. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by tbe use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power-source adjusting device which aims at relaxation of the rush 
current at the time of the current supply to these devices in detail about the power-source adjusting device of OA 
equipment with the excessive rush current. 
[0002] 

[Description of the Prior Art] In recent years, it is in the inclination for the technique of image formation equipments, 
such as a copying machine, a printer, and facsimile, to also develop dramatically, for example, for the power 
consumption of the exposure light source of a copying machine or a fixing heater to increase, with development of an 
office automation related technique. Enlargement of these exposure light source and a fixing heater also increases the 
rush current which flows to these devices at a power up besides these power consumption buildups. Current supply 
capacity is not necessarily connected to the source power supply of infinity, and image formation equipments, such as a 
copying machine, a printer, and facsimile, have only the limited amount of current supply. In such a situation, supply 
voltage will fall temporarily according to the high current which flows into a device in the situation that the internal 
impedance of the device of a power up is substantially smaller than that of a source power supply. If a source-power- 
supply electrical potential difference falls temporarily, luminous intensity will fall and the incandescent lamp connected 
to the same power source, for example will generate the so-called flicker phenomenon in which a fluorescent lamp 
blinks temporarily, by the device which has obtained luminoxis intensity according to a discharge phenomenon like a 
fluorescent lamp. Especially, to the power up in first thing in the morning, since the anchorage device of a copying 
machine is a room temperature with near and low temperature, the quite big rush current will flow. Such the rush 
current generates the inflow of the rush current to a device not only at the power up to said device but at the time of the 
heater on-off control of the anchorage device with which the copying machine for example, under actuation was 
equipped, and the above inconvenience happens. 

[0003] For example, invention indicated by JP,8-262920,A In the heat anchorage device which has two exoergic 
machines constituted according to the size of an available form, and two thermometric elements used for the burning 
control which these two exoergic machines became independent of in a copying machine Two exoergic machines have a 
distinction means to distinguish the response relation between these two exoergic machines and two thermometric 
elements used for the burning control which these two exoergic machines became independent of, and according to a 
distinction means, Only the exoergic machine of one of the two of the two exoergic machines is made to turn on until 
response-related distinction of two thermometric elements is completed. Furthermore, after the exoergic machine of one 
of the two of the two exoergic machines tums on distinction of the response relation between two exoergic machines 
and two thermometric elements, while performing a distinction means based on the temperature detection value firom 
said two thermometric elements after predetermined time Said distinction means What is performed based on the 
temperature detection value from said two thermometric elements after the predetermined time of the temperature 
detection value 2nd fi-om said two thermometric elements after the 1st predetermined time after the exoergic machine of 
one of the two of the two exoergic machines tums on distinction of the response relation between said two exoergic 
machines and two thermometric elements is indicated. This invention aims at prevention of the miscarriage line of two 
exoergic machines and two thermometric elements, and reduction of the rush current to these exoergic machine. 
[0004] Further for example, by invention indicated by JP,8-1 1073 1, A The thermistor which detects the temperature 
corresponding to the Maine heater of the fixing rollers in a copying machine, Based on the detection signal of the 
thermistor which detects the temperature corresponding to a subheater, when the temperature of the Maine heater or a 
subheater is below a predetermined value Even when making both heaters turn on according to a paper size, the Maine 
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heater is made to turn on first and a subheater is made to turn on after the predetermined time progress. Or same control 
is performed when it is detected that body covering was shut from release by the signal from a covering switch. The 
rush current at the time of heater burning tends to be made small by this, and it is going to decrease the burden placed on 
the triac which is the controlling element of each heater. 

[0005] However, since said two conventional examples decrease the rush current only to the anchorage device inside a 
copying machine, they cannot decrease the rush current which flows to other equipments of a copying machine, and are 
set to other equipments. Even if there were means which aim at reduction in the rush current, when a power source is 
supplied to a copying machine, the comprehensive, too big rush current will flow and it will have inconvenient effect on 
the source power supply to which the copying machine is connected. Moreover, since the control approach of the rush 
current also increases a current gradually and does not go from a power up, it does not lead to control of the smooth rush 
current. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention tends to cancel the conventional inconvenience like the 
above-mentioned, and the object is in offering the power-source adjusting device which can lessen fluctuation of a 
source power supply as much as possible, when the power source of a device is switched on by making the electrical 
potential difference of the device connected to a source power supply increase gradually from a low condition. 
[0007] 

[Means for Solving the Problem] In order to attain the object of this invention like the above, this invention In the 
power-source adjusting device of the device which equipped the interior with the device which the rush current 
generates temporarily at the time of current supply Perform supply control for every half cycle of supply voltage from 
the first stage at the time of current supply, and the electrical-potential-difference supply time amount to a device is 
increased gradually in time sharing within each half cycle one by one from the early stages of current supply. The 
power-source adjusting device characterized by preparing in the power-source line entry of the device which has down- 
stream the device by which the rush current generates the current adjustment section which oppresses the current which 
flows to a power source at an extemal power to the predetermined value which is not ****** about effect at the time of 
current supply is offered. Moreover, the electrical-potential-difference making-time gradual increase means for every 
half cycle of the supply voltage in said current adjustment section The electrical-potential-difference supply time 
amoxmt to a device is made to increase gradually with progress of the cxirrent supply control for every half cycle toward 
the front from the termination of a half cycle. Effect ****** to an extemal power for the current which flows to a power 
source it is characterized by oppressing to the predetermined value which is not, and the electrical-potential-difference 
making-time gradual increase means for every half cycle of the supply voltage in said current adjustment section In the 
current which is made to increase gradually the electrical-potential-difference supply time amoimt to a device with 
progress of the current supply control for every half cycle toward back from the start edge of a half cycle, and flows to a 
power source, about effect, ******, it oppresses to the predetermined value which is not and said time-sharing-time 
amoxmt is 1 microsecond - 1ms at an extemal power. 

[0008] Furthermore, this invention is set to the power-source adjusting device of the device which equipped the interior 
with the device which the rush current generates temporarily at the time of current supply. The load which receives 
supply of power from the power source of an altOTiating current, and the switching element connected with this load to 
this power source at the serial. The zero cross detector which detects the zero crossing point of the power source of this 
alternating current, and a means to send out an ignition signal from the zero crossing point signal detected by the zero 
cross detector to the above-mentioned switching element after predetermined time progress. The power-source adjusting 
device characterized by providing an operation means by which only a predetermined value subtracts the firing time 
which ignites a switching element from a zero crossing point one by one for every half cycle is offered. And the time 
amount to which only a predetermined value subtracts the firing time which ignites a switching element from a zero 
crossing point one by one for every half cycle is the range for 1 microsecond - 1ms. In addition, the device which the 
msh current generates temporarily at the time of current supply is a copying machine possessing a heat anchorage 
device. 
[0009] 

[Embodiment of the Invention] Next, the gestalt of 1 operation of this invention is explained to a detail using a drawing. 
Drawing^ is the circuit block diagram showing the gestalt of operation at the time of applying the power-source 
adjusting device of this invention to the anchorage device of a copying machine. In drawing 1 , 1 is a source-power- 
supply line and is the alternating current with the frequency of 50Hz or 60Hz of lOOV thru/or 230V. In our country, it is 
the alternating current with the frequency of 50Hz or 60Hz of lOOV. 2 is equipment which equipped the interior with the 
device which the rush current generates temporarily at the time of current supply, for example, shows the anchorage 
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device of a copying machine. The anchorage device 2 is connected to the source-power-supply line 1 by the plug socket 

3 in drawing JL . There are the 1st lamp 4 and 2nd lamp 5 used as a load in the interior of an anchorage device 2, a lamp 

4 is connected at the 1st switching element 6 and serial which consist of a triac, and these series circuits are connected to 
the source-power-supply line 1. Moreover, a lamp 5 is connected at the 2nd switching element 7 and serial which 
consist of a triac, and these series circuits are connected to the source-power-supply line 1. 

[0010] Both these 1 st [ the ] and the 2nd lamp 4 and 5 are arranged in the fixing roller of the copying machine which is 
not illustrated. When a fixing roller is heated as a heating heater, a form with width of face narrower than a fixing roller 
is inserted at the time of fixation actuation, heat is taken by this and the temperature of a heating roller center section 
tends to fall, Phase control of the 1st switching element 6 is carried out, it supplies many power on the 1st lamp 4, and 
keeps the temperature of a fixing roller at large constant. THl and TH2 are thermistors which detect the temperature of 
a fixing roller. In addition, by this kind of anchorage device being indicated by JP,8-1 10731,A, since it is common 
knowledge, the explanation beyond this is omitted. 

[001 1] 9 is a zero cross detector, possesses two photo couplers 10 and 1 1 and a comparator 12, and detects the timing to 
which the commercial altemating current power source crossed the zero point in whenever [ phase angle zero ], and 180 
degrees. 13 is a control circuit and has the I/O circuit 16 which tells the trigger signal fi-om ROM15 and CPU14 which 
have memorized files, such as a phase control program of the lamp in connection with CPU14 and this invention, and a 
table, and other data required for control of this invention to switching elements 6 and 7. In addition, 17 is RAM which 
has memorized temporarily the result calculated by CPUl 4. 

[0012] Next, actuation of flie zero cross detector 9 is explained. The electrical potential difference of the source-power- 
supply line 1 shown in drawing 1 is changing in the shape of a sine wave, as shown in (a) in drawing 2 . The photodiode 
of buih-in in a photo coupler 10 is tumed on fi-om whenever [ zero ] before 180 degrees. Therefore, the photo transistor 
of built-in in a photo coupler 10 serves as ON in the meantime. Moreover, the photodiode of built-in in a photo coupler 
1 1 is tumed on firom 180 degrees before 360 degrees. Therefore, the photo transistor of built-in in a photo coupler 1 1 
serves as ON in the meantime. Although both photo coupler becomes off simultaneously when a source-power-supply 
electrical potential difference crosses the zero point, a comparator 12 catches this event and an output signal is emitted. 
In response to this signal, a zero cross signal as shown in (b) in drawing 2 is formed in the wave molding circuit 8 which 
consists of one-shot multivibrators. The zero cross signal formed in the wave molding circuit 8 is inputted into CPU14 
through the I/O circuit 16. 

[0013] Next, die flows of control in the controller 13 after the power source was supplied to the anchorage device of the 
copying machine with which this invention was applied are explained to a detail. Drawing 3 is flow drawing showing a 
main routine among flows of control required in order to operate an anchorage device. If a power source is supplied to 
the anchorage device shown in drawing 1 , it will progress to step SI. In addition, with the gestalt of this operation, 
when a power source is supplied to an anchorage device by ON of the powering-on equipment which is not illustrated 
for example, and a zero cross pulse is sent to the beginning fi-om a comparator 12 at CPU 14, a controller 13 gets to 
know. At step SI, the burning demand of the 1st lamp 4 2nd lamp 5 is nothing, and it checks that burning of these lamps 
is not forbidden. 

[0014] At step S2, after a power source is supplied to an anchorage device, it confirms whether the signal of these lamp- 
on has occurred in a controller 13 and the lamp-on signal occurs fiirther, it judges whether 0.2 seconds or more have 
passed. When this time amount has passed, it progresses to step S3. Here, it checks that buming of a lamp is not 
forbidden. And when an error of operation is not discovered by step S4, it moves to the ramp control of step S5. This 
ramp control is described later. In step S2, after a lamp-on signal occurs, when 0.2 seconds or more have not passed, it 
jumps to step S4, and when an error of operation is discovered by step S4 in step S43, it checks that there is no ON 
demand of the 1st lamp 4 and the 2nd lamp 5, and retums to step S2. 

[0015] Drawing 4 is flow drawing showing the routine of ramp control. This flow is a detail flow of step S5 of said 
drawing 3 . When it reconfirms whether there is any demand of buming to the 1st lamp 4 here when it moves fi-om said 
step 85 to step Tl and there is a demand, it moves firom step Tl to step T2, and the ON demand of the 1st lamp 4 is 
switched off as nothing by progressing to step T3, when the temperature which the thermistor THl of a fixing assembly 
detected is 173 degrees or more, and it moves to the actuation flow of the 2nd lamp 5 described later. In step T2, when 
the temperature of a fixing assembly is lower than 173 degrees, it moves to the actuation flow of the 2nd lamp 5 which 
continues buming of the 1st lamp 4 and is described later. In step Tl, when there is no demand of buming to the 1st 
lamp 4, it moves to step T four and checks whether buming of the 1st lamp 4 is forbidden. When forbidden, it moves to 
the actuation flow of the 2nd lamp 5 described later. Moreover, when not forbidden, it moves to step T5, and when the 
temperature which the thermistor THl of a fixing assembly detected is higher than 167 degrees, it moves to the 
actuation flow of the 2nd lamp 5 described later. 
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[0016] the case where the temperature which the thermistor THl of a fixing assembly detected is 167 or less degrees - 
step T6 - progressing - step T6 the 1st lamp 4 ON demand - it is coming out - the phase control demand of the 
1st lamp 4 - it is ~ coming out - the prohibition on lamp-on ~ yes, it comes out, a certain thing is checked, and it 
moves to the actuation flow of the 2nd lamp 5 described later. ITiat is, full voltage is not impressed to the 1st lamp 4, but 
it is made to shift to the flow made to turn on by the phase control of the 1st lamp 4 at step T6. Since the flow from step 
T7 to step T12 is a burning preparation flow by the phase control to the 2nd lamp 5 and is the same as the burning 
preparation by the phase control of the 1st lamp 4 to step Tl thru/or step T6, the explanation is omitted. 
[0017] Drawing 5 is flow drawing of the interruption subroutine of phase control burning of the 1st lamp 4 and the 2nd 
lamp 5 to a main routine. At step Ul , after requiring phase control from the 1 st lamp 4 and 2nd lamp 5 first and setting 
(9ms) to timers 1 and 2, it shifts to step U2. step U2 — an interruption instruction ~ even coming out - when it waits 
and an interruption instruction is emitted, it shifts to step U3, and 4 and 5, respectively. Although phase control of the 
1 St lamp 4 and the 2nd lamp 5 is performed at step U3, in order to decrease the rush current at the time of burning of the 
1 st lamp 4 of an anchorage device, and the 2nd lamp 5, after making the applied voltage to the 1st lamp 4 and the 2nd 
lamp 5 increase gradually by the division time amount for 1 microsecond - 1ms, in this invention, phase control 
switched to an all-points LGT is performed. In the experiment of artificers, burning time amount was made to increase 
gradually every 42.6 microseconds by the half cycle (10ms), and phase control was performed until it carried out the all- 
points LGT to about 100 cycle **. Consequently, the power up to an anchorage device and the flicker phenomenon of 
the fluorescent lamp connected to the same power-source line have improved. 

[0018] Moreover, it counts up until a timer 1 reaches at 9ms, when the 1st lamp 4 is tumed on by phase control at step 
U4, and at step U5, when the 2nd lamp 5 is tumed on by phase control, a timer 2 is counted up until it reaches at 9ms. 
[0019] Next, tiie detail of lamp phase control is explained. Drawin g 6 is flow drawing showing the detail of lamp phase 
control. In drawing 6 , there is an ON demand of the 1st lamp 4 at step VI, there is a phase control demand of the 1st 
lamp 4 at step V2, if the signal which orders it actuation of the 1st lamp 4 at step V3 is tumed on, phase control 
actuation of the 1st lamp 4 will be started, and phase control actuation will be similarly started for the 2nd lamp 5 at step 
V4-stepV6. 

[0020] When there is no demand of the 1st lamp 4 ON at step VI, it considers as a standby condition at step V7, setting 
the timer value 1 (9ms) to a timer, and using the 1 st lamp 4 signal as off at step V9, after checking that there is no phase 
control demand to the 1st lamp 4, and it shifts to phase control actuation of the 2nd lamp 5 of step V4. Moreover, at step 
V2, when there is no 1st lamp 4 control demand, the timer value 1 (9ms) is set to a timer 1 at step VIO, and it shifts to 
step V9. In the step of step V4, a routine is left, after considering as a standby condition at step VI 1, setting the timer 
value 2 (9ms) to a timer, and using the 2nd lamp 5 signal as off at step VI 3, after checking that there is no phase control 
demand to the 2nd lamp 5, when there is no demand of the 2nd lamp 5 ON. Moreover, at step V5, when there is no 2nd 
lamp 5 control demand, the timer value 2 (9ms) is set to a timer 2 at step V14, and it shifts to step V13. 
[0021] Next, the phase control of the 1st lamp 4 and the 2nd lamp 5 is explained, referring to drawing 7 . First, the phase 
control about the 1st lamp 4 is explained. If a power source is supplied to an anchorage device and the phase control of 
the 1st lamp 4 is started, the timer value 1 (9ms) will be set to a timer 1. Inside CPU 14, the timer value 1 (9ms) set to 
the timer is read, and this is reserved to the working area of RAMI? temporarily. This reserved value is read, and in 
CPU14, (9ms-0) is calculated and it stores in the address which memorizes the command value which orders this result 
of an operation (9ms) the firing angle timing of the 1st switching element 6 of RAM 17. If the command value with 
which a timer starts actuation and the value of a timer is reserved by the working area if the following zero cross signal 
is inputted is reached, an ignition command will be emitted by the 1st switching element 6, and the 1st lamp 4 will be 
tumed on. However, if a zero cross signal is emitted and then supply voltage becomes zero, the extinction of arc of the 
1st switching element will be carried out. For this reason, the current which flows on the 1st lamp 4 is very small. 
[0022] if the 2nd zero cross signal is emitted the interior of CPU 14 said timer coxmt - being parallel - RAM 15 - 
memorizing - **** (9ms) - reading appearance is carried out, (9second-deltat) is calculated, and the old data stored in 
the address which memorizes the command value which orders this result of an operation the firing angle timing of the 
1st switching element 6 of RAMI 7 are rewritten to new data (9second-deltat). If the command value (9second-deltat) 
with which a timer starts actuation and the value of a timer is reserved by the working area if the following zero cross 
signal is inputted is reached, an ignition command will be emitted by the 1st switching element 6, and the 1st lamp 4 
will be tumed on. However, if a zero cross signal is emitted and then supply voltage becomes zero, the extinction of arc 
of the 1st switching element will be carried out. Although the time amount which the 1st lamp 4 tums on by this 
actuation becomes longer [ (deltat) ] than last time, the current which flows on the 1st lamp 4 does not become so large. 
[0023] When the 3rd zero cross signal is emitted, inside CPU14 Reading appearance is carried out. said timer count - 
being parallel RAM15 - memorizing - **♦* (9second-deltat) - (9ms-2 and deltat) are calculated and the old data 
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stored in the address which memorizes the command value which orders this result of an operation the firing angle 
timing of the 1st switching element 6 of RAM 17 are rewritten to new data (9ms-2 and deltat). If the command value 
(9ms-2 and deltat) with which a timer starts actuation and the value of a timer is reserved by the working area if the 
following zero cross signal is inputted is reached, an ignition command will be emitted by the 1st switching element 6, 
and the 1st lamp 4 will be tumed on. However, if a zero cross signal is emitted and then supply voltage becomes zero, 
the extinction of arc of the 1st switching element will be carried out. Although the time amount which the 1st lamp 4 
tums on by this actuation becomes longer [ (deltat) ] than last time, the current which flows on the 1st lamp 4 does not 
become so large. In addition, with the gestalt of this operation, deltat is set as 42.66 microseconds. 
[0024] It carries out by repeating such actuation and the burning time amount of the 1st lamp 4 is increased gradually. If 
gradual increase actuation of such a current is repeated dozens [ 200 and ] times, (9 Second-ndeltat) will serve as zero, it 
completes and the phase control to a switching element 6 is switched to all-points arc actuation, and on the 1st lamp 4, a 
current will flow at fiiU, and it will heat a fixing roller. Then, the gate of the 1st switching element 6 is controlled to a 
fixing roller and the 1st lamp 4, and well-known low-temperature control is performed. In addition, the same phase 
control is made at the same time the phase control to the 1st lamp 4 is started to the 2nd lamp 5, but since it is 
completely the same as the control to the 1st above-mentioned lamp 4, the explanation about the detail is omitted. 
[0025] E)rawing 8 is the circuit block diagram equipping with two or more devices by which the rush c\irrent of a large 
quantity flows at the time of current supply, and showing the gestalt of operation at tiie time of applying this invention 
to equipment [ the means for decreasing the rush current ] with which they are not performed to each device. In drawing 
8 , 20 is a device by which the rush current of a large quantity flows at the time of current supply, and shows the 
electrical machinery and apparatus which has not given the rush current preventive measure, for example, was equipped 
with two or more two or more large-sized heaters, large-sized induction motors, etc. An electric power switch 21 and a 
switching element 22 are formed in the power-source line by which the interior of an electrical machinery and apparatus 
20 was drawn fi-om the plug socket 3, and the power-source bus 23 is connected to the lower stream of a river, the 
device 24 by which the rush current of a large quantity flows in the power-soxirce bus 23 at the time of current supply ~ 
two or more ... is connected. Moreover, there is no rush current in the upstream of a switching element, or very few 
devices 25, for example, a signal system circuit, are connected to the power-source line. Moreover, the zero cross 
detector 9 and a controller 13 are formed, and these source-power-supply line nodes are the lower streams of rivers of an 
electric power switch 21 , and are the upstream of a switching element 22. in addition, tiie zero cross detector 9 and a 
controller ~ since it is the same configuration as the thing of the gestalt of said operation [ 13 ], the same sign is given to 
each part and the explanation is omitted. 

[0026] With the gestalt of this operation, an electric power switch 21 is switched on, and when the first zero cross signal 
reaches CPU 14, the phase control of a switching element 22 begins fi-om fi-om. This phase control actuation is 
performed completely similarly to the gestalt of said operation. That is, if a power source is switched on, at first, a 
power source is supplied for 42.66 microseconds in the second half of the half cycle of a power line period, and after 
lengthening time amount which supplies a power source and carrying out predetermined time progress with the passage 
of time, by the following half cycle, phase control actuation which performs a fiiU electric power supply will be carried 
out to condition of supplying a power source for (2*42.66 microseconds) of the second half Even if it has the device by 
which the rush current of a large quantity flows in an electrical machinery and apparatus by performing such control, the 
rush current of a large quantity does not flow to this [ device 20 / itself] at the time of current supply, but, for this 
reason, there is nothing that is connected to the same power-source line and from which a fluorescent lamp etc. starts a 
flicker, for example. 

[0027] Althou^ time sharing of the half cycle was carried out every 42.66 microseconds with the gestalt of two above- 
mentioned implementation, this time-sharing time amount can be freely set up among 1 microsecond - 1ms as occasion 
demands by the amo\mt and the rush current persistence time of the rush current which flow to an electrical machinery 
and apparatus. With the gestalt of old operation, moreover, the electrical-potential-difference making-time gradual 
increase means for every half cycle of flie supply voltage in said current adjustment section although he is trying to 
oppress the current which is made to increase gradually the electrical-potential-difference supply time amount to a 
device deltat every with progress of the current supply control for every half cycle toward the front from the termination 
of a half cycle, and flows to a power source to an external power at the predetermined value which is not ****** about 
effect as shown in drawing 7 you may make it oppress the current which is made to increase gradually deltat every with 
progress of the current supply control for every half cycle toward back from the start edge of a half cycle, and flows this 
to a power source in the electrical-potential-difference supply time amount to a device to an extemal power at the 
predetermined value which is not ****** about effect 

[0028] As mentioned above, although the gestalt of above-mentioned operation explained this invention, deformation 
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and application various by within the limits of the main point of this invention are possible, and these deforaiation or 

application are not eliminated from the range of this invention. 

[0029] 

[Effect of the Invention] In the power-source adjusting device of the device which equipped the ulterior with the device 
which the rush current generates temporarily in invention according to claim 1 to 8 at the time of current supply Perform 
supply control for every half cycle of supply voltage from the first stage at the time of current supply, and the electrical- 
potential-difference supply time amount to a device is increased gradually in time sharing within each half cycle one by 
one from the early stages of current supply. Since it prepared in the power-source line entry of the device which has 
down-stream the device by which the rush current generates the cxirrent adjustment section which oppresses the current 
which flows to a power source at an extemal power to the predetermined value which is not ****** about effect at the 
time of current supply, when a power source is supplied to the device of this invention, the rush current of a large 
quantity does not flow on a source-power-supply line. Therefore, the device connected to the same source-power-supply 
line as this is not affected at all, for example, inconvenient phenomena, such as a flicker phenomenon, are not produced. 
By invention of a publication, in addition, the electrical-potential-difiference making-time gradual increase means for 
every half cycle of the supply voltage in said current adjustment section to claims 2, 3, and 5 The electrical-potential- 
difference supply time amount to a device is gone to back from the start edge of a half cycle toward the front from the 
termination of a half cycle. Since the current which is made to increase gradually with progress of the current supply 
control for every half cycle, and flows to a power source is oppressed to an extemal power at the predetermined value 
which is not ****** about effect, to it Supply voltage can be increased gradually for every half cycle of supply voltage. 
Like especially invention given in claims 4 and 6 If the time-sharing time amount of control is set as 1 microsecond - 
1ms, the current supplied to a device can be made to increase gradually smoothly, and current distribution control from 
the excessive term when the rush current flows to a steady state can be smoothly performed by the minimum time 
amount. And when this invention is appUed to a copying machine and it applies to the anchorage device of a copying 
machine like invention given in claims 7 and 8, the rush current at the time of power-source turning on and off serves as 
**** zero, and that effectiveness will become remarkable. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/26/2004 



Page 1 of 6 



* NOTICES * 

Japan Patent 0££ice is not responsible for any 
damages caused by the use o£ this translation • 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[Drawi ng 1] 

2 




[Drawing^] 





10 3* )l 


JO 3/0 \ 


ii 




n i 


1 


1 


1 


1 



[D rawing 7] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/26/2004 



Page 2 of 6 




[Drawing 3] 

/ ^ V ( 7 >z^mm) 



(m iT) 



•-No 




S 1 




S 6 



[Drawing 4] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



3/26/2004 



T I 



T 4 



T 6 



T0 



7 y 




T 7 



I 




«3 CD^yz^S :^V»3ft 

»2 o^y^^s tfcWIMlPI^ 



Page 3 of 6 



[Drawing 5] 
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